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[Iporpamma pazpaboTraHa Ha mnpennojaraet (GOpMHPOBAHUE y OOYYAIOUIMXCS MPEICTABICHUHA O
npreMax M METOJaX pPELICHUs PAacUETHBIX M Ka4eCTBEHHBIX (DPM3MYECKHX 3a/a4 MPHU MOJATOTOBKE K
cnade EI'D mo ¢wusuke, a Takxke pa3BUTHE WHOOPMAIMOHHOH H  KOMMYHUKAaTUBHON
KOMIIETCHTHOCTEH  YYalIMXCsl JUIs PEUICHUs KOHKPETHBIX NPaKTUYECKUX 3a1a4 c
UCTIOJIb30BAHUEM TPOEKTHOTO METO/A.

1. IlosicHuTenbHAs 3aNMUCKA

[IporpamMa BHeypouyHOW JesiTeNbHOCTH 10 (u3uke Kypca «®Dusznka BOKpPYr Hacy
npenHasHaueHa s pabotel ¢ ywdammmucs 10-11 kmaccoB cpemHux 0011eoOpa- 30BaTeIbHBIX
YUPEKICHUH M COCTABJICHA B COOTBETCTBHH:

* C IPUMEPHOUW OCHOBHOW 0OpazoBaTENbHON MPOrpaMMOI CpeaHEero o0Iero oopa3oBaHus, 0100-
peHHO# penieHreM (emepanbHOTO Y4eOHO-METOIMUECKOro 00beIMHEeHUs 10 o01eMy oOpas3oBa-
Huto (mpotokon ot 28 urons 2016 r. Ne 2/16-3);

e ¢ paboueii mporpammoii o yueoHomy npenmery ®@usuka 10-11 kmaccer /A.B. laranuna. - M.:
[Ipocsewenue, 2017T.;

* ¢ yuerom aBropckoi nmporpammsl ['ony0 I'.B., [lepensiruna E.A., Yypakosa O.B. Meroanueckoe
1ocoOre Mo OCHOBAM TMPOCKTHOM JEATSILHOCTH MKOJIbHUKA», 2003T.

* ¢ BO3MOXHOCTSIMH ITpeaMeTHO#N uHuU «Kiaccudeckuii Kype.

Pabouas mporpamMmma paccuntana Ha 34 u.

AKTyabHOCTh TPOTPAMMBI OIpEJeNieHa TeM, 4TO (PU3MKa, COCTABIIAIONIAS CEPALIEBUHY €CTe-
CTBEHHOHAYYHOT0 OOpa3oBaHMsl, U IMEJaroruueckas cucTeMa JOJDKHBI CocOOCTBOBaTH (HOPMUPO-
BaHUIO npodeccruoHanoB. B 3Toli cBsA3u mpeanaraemMas HaMH MPOrpaMma BHEYPOUHOH JEATENbHO-
CTH 1O (PU3UKE Kypca «IKCIEPUMEHTAIbHAS J1abopaTtopusi Apxumeaa» 00eCIeUyrBaeT MOJyUYCHHE
00pa3oBaHusl HE TOJIBKO KaK MPOLIECC YCBOCHUSI CUCTEMbl 3HAHUM, YMEHHN M KOMIIETCHIIUM, HO U
KaK IMPOLIECC Pa3BUTHUs JIMYHOCTH, JTyXOBHO-HPABCTBEHHBIX, COI[MAIBHBIX, CEMCHHBIX U JPYTUX
[IEHHOCTEH, pa3BUTHE HHTEpeca K (PHU3UKe

O0mme nean:

(dbopMHpOBaHHE NPEICTABICHUNA O MpPHUEMax M METOJaxX pElIeHUs PACYETHBIX U KaueCTBEHHBIX
(bU3UYECKUX 3a/1aY;

NOMOIIb 00yyJaromemMycsi B HoArotoBke k caade EI'D no ¢usuke;

(dbopMupoBaHre UHPOPMALIMOHHON M KOMMYHUKAaTUBHOW KOMIIETEHTHOCTEN ydalluxcs JUIs pe-
LICHUS KOHKPETHBIX MPAKTUYECKUX 334 C UCIIOIb30BAHUEM IIPOEKTHOIO METO/A,;

pa3BUTHE JIMYHOCTHBIX KayeCTB OOYYAIOIIMXCS Ha OCHOBE KOMILJIEKCHOTO NMPUMEHEHHUsS 3Ha-
HU, yMEHUI U HAaBBIKOB B PEIIEHUH AKTYaJIbHBIX MPOOJIEM.

JlanHasi mporpaMMa MOCTPOEHa B COOTBETCTBUHU CO ILKOJBHOW IpOrpaMMoil Kypca (U3UKH, a
TaKkXe B COOTBETCTBUHU C KOAM(PUKATOPOM FIIEMEHTOB COJAEP)KaHUS U TPeOOBAaHUI K YpOBHIO MOA-
TFOTOBKM OOy4aroumxcs M crenuukanueid KOHTPOJIbHBIX MU3MEPUTENbHBIX MaTepUajoB JJi Ipo-
BE/ICHUS €IMHOTO FOCYJapCTBEHHOI'0 3K3aMeHa Mo (U3HKe.

OO6pa3oBarenbHble 3aJa4d : 3HAKOMCTBO C aJTOPUTMOM padOThI HAJl IPOEKTOM U CTPYKTYpOu
IPOEKTa; cOo crocodbaMu (OpPMYIHPOBKH NMPOOIEMHBIX BOMPOCOB; BhIpaOOTKA YMEHHUS - OMIpere-
JATH 111, CTAaBUTh 3a/1a4M, COCTABIIATh U PEaIU30BBIBATH IIJIaH MPOEKTa; POPMUpPOBAHUE HABBIKA
oopmiIeHHs MMCbMEHHON YacTH MPOEKTa, MPEACTaBICHUS MPOEKTa B BUJE MPE3EHTAllUU U MyO-
JIMYHOTO BBICTYIJICHUS;

PasBuBamue 3agauu : (QOpMHpPOBAHUE YHUBEPCAIbHBIX YUEOHBIX JEWCTBMI; pacIIUpeHHe
KpYyroszopa, oOoraimieHue CJIOBapHOTO 3araca, pa3BUTHE TBOPUYECKHX CHOCOOHOCTEH; pa3BUTHE
YMEHHMsI aHAJIM3UPOBATh, BBIIEIATH CYyIIECTBEHHOE, IPAMOTHO U JI0Ka3aTeIbHO U3J1araTh MaTepuai (B
TOM YHUCIIE U B NMUCHbMEHHOM BHJE); CaMOCTOSTEIBHO NPHMEHSITh, aHAIM3UPOBATh M CHCTEMa-
TU3UPOBATh IMOJIyYEHHbIE 3HAHUS;, Pa3BUTHE MBIILICHUS, CIOCOOHOCTH HaOIN0/aTh U JielaTh BbI-
BOJBL.

BocnurarensHbie 3a/1aun : ciocoOCTBOBATH CaMOpEAIU3AINK YIaCTHUKOB IPOEKTHOTO 00yue-
HUS, MOBBIIICHUIO WX JIMYHOM YBEPEHHOCTH; Pa3BUBAaTh CO3HAHWE 3HAYMMOCTU KOJJIEKTUBHOW pa-
00THI ISl MOJNY4YEeHUs pe3yNbTaTa; MPOJEMOHCTPUPOBATH POJb COTPYAHUYECTBA U COBMECTHOM




JIEATEIbHOCTH B IIPOLIECCE BBIIOJHEHUS TBOPUYECKHUX 3aJaHUM; BIOXHOBJIATH ydalUXCs HA Pa3BU-
THE KOMMYHUKa0EIbHOCTH.

IIporpamma BHEypO4YHON  JeATE€NbHOCTH  Kypca  «Du3uka BOKPYr HAcy» NapajljIeibHO
MIKOJBHOMY Kypcy HaéT BO3MOXKHOCTh YINIYOJSTh TNOJYYEHHBIE 3HAHUS pa- HEe Ha ypoKax
Gu3uKy, Ucciaenys U3y4aeMyro TEMY C ITOMOIIbIO 3KCIIEPUMEHTAIbHOTO MOJENIN- POBAHUSA 3aaady
EI'D pa3nuyHOro ypoBHS CIOXHOCTH W PEIICHHS HMX, TEM CaMbIM TIyOxke

MOCTUTATh CYIIHOCTh (PM3UUECKUX SBJICHUN M 3aKOHOMEPHOCTEH, COBEpIICHCTBOBATH 3HAHKE (Hu-
3U4ECKUX 3aKOHOB.
Taxum 00pa3oM, OTIIMYUTENBHON 0COOEHHOCTBIO Kypca sIBJIETCs pa3HooOpasue Gopm padoThI:
— COTJIACOBAaHHOCTh Kypca BHEYPOUHOMW JEATEIBHOCTU CO LIKOJBHOW MpOorpamMMoit 1o ¢pusuke u
IIPOrpaMMOM MOATOTOBKH K K3aMEHY;
— DKCHEPUMEHTAIBHBIH MMOIX0/] K ONpeAeNeHHIO (PU3MUECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;
— BO3MOXHOCTB CO3aBaTb TBOPYECKHUE ITPOEKTHI, IPOBOJUTH CAMOCTOSATEIbHBIE UCCIEA0BAHMS;
— IPUKJIAJAHON XapaKTep UCCICI0BaHUN.

ITo utoram peanuzanuu Kypca NpoBOAUTCS UTOTOBOE MEPOIPUATHE «3aKOHBI (PU3UKHU B IPUPOJIE
U TEXHHUKE» B OpPME MPECTABICHUS U 3AIIUTHI IPOSKTOB

OcHOBHO# (hopMoO#i yuéTa BHEYPOUHBIX JOCTHKEHUH 00y4aroluXcs SBJSETCS BBITOJIHEHHbBIN

IIPOEKT.

2. OIIAY XADAKTEPHCTUKA KVDCA BHEVDOUYHON JIeATEJLHOCTH .

Ousuka sBigeTcs (yHIAMEHTOM €CTECTBEHHOHAYyYHOTO OOpa30BaHUs, €CTECTBO3HAHUS WU
Hay4YHO-TEXHUUYECKOI'0 IpoIiecca.

®u3rKa Kak HayKa UMEeT CBOEH MpeAMETHON 00JacThi0 00IIKE 3aKOHOMEPHOCTU MPUPO/IbI
BO BCEM MHOTr000pa3suM SIBICHUW OKPYXAIOIIEro Hac MUpa. XapaKTepHbIE Ui COBPEMEHHOU
HAyKH MHTETPAllMOHHBIC TEHICHIINH MPUBENN K CYIIECTBEHHOMY PAaCHIMPEHUI0 00beKTa (pu3nde-
CKOT'O HCCIICIOBAaHUSI, BKIIIOYas KOCMHUYECKUE siBJeHus (acTpodusuka), sIBICHUS B HEApax 3eMin
U 1wiaHeT (reousuka), HEKOTOPbIE OCOOCHHOCTH SBJICHHIA KMBOTO MHUPA M CBOWCTBA KHBBIX 00b-
eKkToB (Onoduszmka, MONeKyIsIpHas OUONOTHs), HHPOPMAIIMOHHBIE CUCTEMBI (ITOIYIPOBOIHUKH,
Ja3epHas U KpUOTeHHAas TeXHHMKa Kak ocHoBa OBM). ®dusuka crajia TeopeTuyeckoil OCHOBOMH co-
BPEMEHHOW TEXHUKH U €€ HEOThEMJIEMOM COCTaBHOW 4acThl0. DTUM ONpeAesstoTcss oOpa3oBa-
TeIbHOE 3HaueHue yyeOHoro npenMera «@Pu3KKa» U €ro coAepkKaTelIbHO-METOANUECKUE CTPYK-
TYpBI:

* ®du3nueckue MeTOo bl U3yUEHHUSI IPUPOIBL.

* MexaHuka: KHHEMAaTUKa, TUHAMHKA, THIPO-adpO-CTaTHKa U JUHAMUKA.

* MonekynspHas ¢pusuka. TepmoauHaMHKa.

* DIEeKTpOCTaTUKa. DIIEKTPOAUHAMUKA.

» KganroBas ¢usuka.

B acnexkTtHOM Iu1aHe (QU3MKa paccMaTpUBAeT MPOCTPAHCTBEHHO-BpEMEHHbIE (OPMBI Cyle-
CTBOBaHHS MAaTE€pPUU B JIBYX BHJIAX — BEIECTBA M MOJIs, GyHIAMEHTAIbHBIE 3aKOHBI IPUPOJIBI U
COBpeMEHHbIE (PU3NYECKUE TEOPUH, TPOOIIEMbI METOAOIOIUH €CTECTBEHHOHAYYHOTO ITO3HaHUSI.

B o0bexkTHOM miaHe (QU3HMKa MU3y4yaeT pa3IMyHble YPOBHU OpPraHU3aLMU BEIIECTBA: MHKPO-
CKOMMYECKHI — 3J€MEHTAapHBIA YacTHUIbl, aTOM M AP0, MOJIEKYJIbl; MAaKpPOCKOMMUYECKUM — ras3,
XKHUJKOCTb, TBEPJIOE TEJIO, MJIa3Ma, KOCMHUYECKHE 0OBEKTHI KaK METaypOBEeHb. A TaK)Ke N3ydaroTCs
YeThIpe THIA B3aUMOJICUCTBHI (TPaBUTAIIMOHHOE, 3JICKTPOMArHUTHOE, CHJIBHOE, ClIaboe), CBOIi-
CTBa JIEKTPOMArHUTHOTO TOJIS, BKJIIOYAsl ONTHYECKUE SIBICHUS, OOLIMpHAs 00JIacTh TEXHUYe-
CKOT'O TPUMEHEHUS (PU3HKH.

OOuwMH 1EeNIIMH, CTOSIIUMHU TIepes] KypcoM (DU3HKH, sABIseTCs GOPMHUPOBAHUE U PA3BUTHE
y yY€HHKa Hay4HbIX 3HAHUI M yMeHUH, HEOOXOIUMBIX JJIsi MOHUMAaHUs SBICHUN U MPOLECCOB,
MIPOUCXOISAINX B IPUPO/JIE, OBITY, ISl MPOAOIIKEHUsT 00pa30BaHUsI.

Beck kypc pu3suku pacrnpeseneH no kKiaccaM CleayroIuM 00pa3oM:



- B 10 xitacce usydarorcs: pu3nKa ¥ METOJbI HAYYHOTO TTO3HAHUS, MEXaHUKA, MOJICKYIIIpHAas
(bu3uKa, FIEKTPOIMHAMHKA (HAYAJIO);

- B 11 kytacce u3ydaroTcs: 3JeKTpoIMHaMKKa (OKOHYAHHUE), ONITHKA, KBAHTOBAast (PU3MKA U dJie-
MEHTBI acTpO(U3UKH, METO/IbI HAYYHOT'O TTO3HAHUSI.

3.Onucanne MecTa Kypca BHEYPOUHON [1eATEeNbHOCTH .
CoracHo yuyeOHOMY IUIaHY BCEro Ha M3ydeHHe ydeOHoro kypca «®du3uka BOKpYr Hac» B
10-11 xaccax OCHOBHOM IIKOJIbI BeIAEsgeTcs 34 vaca (1 4. B Heaemo,

34 yueOHbIC HEJCIH).

4. JIMyHOCTHBIE. MeTanpeJIMeTHbIe M TpeIMeTHbIe Pe3VJIbTAThI _0CBOEHHS KVpCa.
JlesTenbHOCTh 00PA30BaATEIBLHOTO YUPEKIACHUS 00111eT0 00pa3oBaHus B 00y4eHUHU GUBHKE B CPE/I-
He#l (MOoJIHO#) I1IKOJIe TO/HKHA OBbITh HAINPaBICHA HA JOCTIKEHHE O0YYAIOIIUMHUCS CIIEAYIOIIMX
JIMYHOCTHBIX Pe3yJIbTaTOB:

— YMEHME YIPaBJIATh CBOEH IT03HABATEIIBHOU 1E€ATEIbHOCTBIO;

— TOTOBHOCTb M CITOCOOHOCTH K 00Opa30BaHUIO, B TOM YHCJIE CaMOOOpa30BaHUIO, HA TPOTHIKEHUN
BCeH KHM3HU; CO3HATEIILHOE OTHOIIIEHUE K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBUIO YCIICIITHOM
npo¢eCCHOHAIBHON U 0OIIIECTBEHHOM JIeATEILHOCTH,

— YMEHHE COTPYJHUYATh CO CBEPCTHUKAMM, J€TbMHU MJIAJIIETO BO3pacTa,

— B3pOCIBIMH B 00pa30BaTEIbHOM, yueOHO-HCCIIEIOBATEILCKOM, MPOEKTHOW M JPYrUX BHUAAX
JIEeATEIIbHOCTH;

— cOpMHUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHUS
HAyK{, OCO3HAHWE 3HAYMMOCTH HAyKH, BIAJCHHs JOCTOBEPHOM HHQOpMALMEd O MepeaoBBIX
JIOCTHUKEHUSX U OTKPBITUAX MHUPOBOM M OT€UECTBEHHON HAYKH; 3aMHTEPECOBAHHOCTh B HAYYHBIX
3HaHUSIX 00 yCTpOHCTBE MUPA U OOIIECTBA; TOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOPYECTBY;

— YYBCTBO TOPIOCTH 32 POCCUUCKYIO (PM3UUECKYIO HAYKY, TYMaHU3M,;

— TIOJIOXKUTEJIBHOE OTHOILLIEHUE K TPYAY, LIEIeyCTPEMIEHHOCTD;

— DKOJIOTHYECKAas KYJIbTypa, OEpe)KHOE OTHOIICHHWE K POJHON 3eMiie, MPUPOIHBIM OOTaTcTBaM
Poccun u mupa, noHMMaHuE OTBETCTBEHHOCTH 33 COCTOSIHUE IMPHUPOAHBIX PECYPCOB U pa3yMHOE
MPUPOAONOJIb30BAHUE.

MeTanpeaMeTHBIMHU Pe3yJIbTATAMH OCBOCHHS BBIYCKHHKAMHU CpeaHel (TIOHOM) IIKOJIBI TPO-
rpaMMBbl 110 (PU3UKE SBIISTFOTCS:

OceoeHue pe2yiamusHbIX YHUBEPCATbHBIX YUeOHbIX OelticEULl
— CaMOCTOSITEJIBHO OIpEACNsTh I11€Jd, CTaBUTh W (POPMyIHUpOBaTH COOCTBEHHBIE 3aJaud B
00pa30BaTEeNbHON EATENBHOCTH U KU3HEHHBIX CUTYaIlHsX;

— OIIGHUBATh PECYPCHI, B TOM YHCIIC BPEMs U JAPyrue HeMaTepHalbHbIE PECYPChI, HEOOXOAUMbIE
JUISL OCTUYKEHUS TTIOCTABIICHHOW paHee LENu;

— COIIOCTaBJISATh UMEIOIIHECS BOZMOXHOCTH M HEOOXOIUMBIE JIJIsI TOCTHXKEHHUS 1IEJIU PECYPCHI;

— ONpPEAENSATh HECKOIBKO IMyTEN TOCTUKEHUS ITOCTABICHHOMN LENH;

— 3aJaBaTh MMapaMeTPbl U KPUTEPUH, IO KOTOPBIM MOYKHO OIPEAEIHTb, YTO 1IN JOCTUTHYTA;

— CONOCTABJIATH MOJTYYEHHBIN pe3yJIbTaT ACATEIbHOCTH C MOCTABJICHHOW 3apaHee UEIbI0;

— OIICHUBATh MOCJEICTBUS AOCTH)KCHHsS MOCTABJICHHON LIETM B NEATEIHHOCTH, COOCTBEHHOM
YKW3HU U )KA3HU OKPYKAIOIIUX JIFOJEH.

Ocesoenue no3HagamenbHulX YHUBEPCANbHBIX YYUEOHBIX OCUCTNBULL:

— KPUTHUYECKHU OIIEHWBATh U UHTEPIIPETUPOBATH HHPOPMAIIHIO C PA3HBIX MTO3UIINN;

— pacrno3HaBaTh U (PUKCHPOBATH MPOTHBOPEUHS B MH(OOPMAIIMOHHBIX HCTOYHUKAX;

— HCMOJIb30BATh  PA3JIMYHBIE MOJIEIIbHO-CXEMaTUUECKUE CpelCcTBa Il  MPEACTaBICHUS
BBISIBJICHHBIX B MH(OPMAIIMOHHBIX UCTOYHUKAX MPOTUBOPEUHH;

— OCYIIECTBISATh WH(POPMAIMOHHBIA TOWCK W CTaBUTh HA €r0 OCHOBE HOBBIE (y4eOHBIC U
TTO3HABATEIbHBIC) 3a/1a4H;

— WCKaTh M HaXOJHUTh 000OIIEHHBIE CTIOCOOBI PEIICHUS 3a]1a4;

— TIPUBOJUTH KPUTHUYECKUE APTYMEHTHI, KaK B OTHOILIEHUH COOCTBEHHOTO CYXKJIEHHUs, TaK U B

OTHOUIIEHUHU JIEUCTBUN U CYXKIEHUM IPYroro 4eJoBeKa,;

— BBIXOJUTh 3a paMKU Y4eOHOTO MpeAMeTa U OCYIISCTBIATH IeJICHANPABICHHBIA MOMCK
BO3MO>KHOCTH HIUPOKOTO MEPEHOCA CPEJICTB U CITOCOOOB JCHCTBUS,
— BBICTPaMBaTh WHAMBHIYAIbHYIO 00pa30BaTENbHYIO TPAEKTOPUIO, YUUTHIBAs OTPAHUUYEHUS CO

CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYCHUS,



— MEHSATh U yJEP)KUBATh Pa3HbIC MO3UIUU B TTO3HABATEILHOMN JESATENLHOCTH (OBITh YICHHKOM U
yuuresneMm; GopMyIupoBaTh 00pa30BaTEIbHBIN 3aPOC U BHIMOIHATh KOHCYJIbTATUBHbBIE () YHKIIUU

CaMOCTOSITENIbHO; CTaBUTh IMpoOJieMy M paboTaTh Hajx €€ pelIeHHeM; YIpPaBisATh COBMECTHOM
[I03HABATENIbHOMN AESATEIbHOCTHIO U TOAUUHATHCS).
Kommynukamuenvle ynugepcanvhule yueonvle 0eticmeus:
— OCYIIECTBIATH JI€JIOBYI0O KOMMYHHUKAIIMIO, KaK CO CBEPCTHUKAMM, TaK U CO B3POCIBIMHU (KaKk
BHYTpH 00pa30BaTelIbHOIl OpraHu3aliu, Tak U 3a e€ npeeiamu);
— TIpU OCYLIECTBICHUH IPYNIIOBOM pabOTHI ObITh KaK PyKOBOAUTENEM, TaK U YWICHOM MPOSKTHON
KOMaH[Ibl B Pa3HBIX POJISIX (F€HEpaTOpOM HIEH, KPUTHKOM, UCIIOJIHUTENEM, MPE3CHTYIOLIUM U T.
1.);
— Pa3BEpHYTO, JIOTMYHO ¥ TOYHO U3JIaraTh CBOIO TOYKY 3PEHMSI C UCIIOJIb30BaHUEM aJ€KBATHBIX
(YCTHBIX ¥ IMCbMEHHBIX) SI3bIKOBBIX CPE/CTB;
— Ppacno3HaBaTh KOHQIMKTOT€HHbIE CUTYallUHd U MPEJOTBpalaTh KOHMIUKTBHI JO UX aKTUBHOM
¢bassr;
— COIJAcOBBIBaTh IO3UIMM YJIEHOB KOMaHAbl B Iporecce padOTbl Haja  oOMUM
MPOAYKTOM/pEIICHUEM;
— MpPEACTaBJIATh MYOJIMYHO pe3yJabTaTbl MHAMBUAYAJIBHOW M TPYNIOBOH AEATENbHOCTH, Kak
nepeJl 3HaKOMOM, TaK U Mepe]l HE3HAKOMOM ayJIuTOPUEH;
— moxdupath MAapTHEPOB I JEJIOBOM KOMMYHHKAIIMM, HCXOOI W3  COOOpaKeHHH
PE3yJIbTATUBHOCTH B3aUMOJECHCTBHS, a HE JINYHBIX CUMIIATUH;
— BOCIPUHHMMATh KPUTHYECKUE 3aMeUaHMsI KaK pecypc COOCTBEHHOTO Pa3BUTHS;
— TOYHO U €MKO (POPMYJIUPOBATh KAK KPUTHUECKHE, TaK U 0J0OpHUTENIbHbIE 3aMEUaHus B aJpec
IpYyTUX JIIOJEH B pamKax JAeJoBOM MU 00pa3oBaTelNbHOW KOMMYHHUKaluu, u30eras Ipu 3TOM
JIMYHOCTHBIX OLIEHOYHBIX CYXICHHUH.
IMpeamMeTHbIME Ppe3yJIbTATAMH OCBOCHHUS BBITYCKHHKAMHU cCpeaHed (MOJHOM) IIKOJBI IMpo-
rpamMMBbl 110 (pU3UKe Ha 6a30BOM YpOBHE SIBIISIOTCS:
— c(hOPMHUPOBAHHOCTh TPEJCTABICHUNA O 3aKOHOMEPHON CBS3M W TO3HABAEMOCTH SIBIICHUH
IPUPOJIbI, 00 0OBEKTUBHOCTH HAYYHOI'O 3HAHUS; O POJIM U MeCTe (PU3UKU B COBPEMEHHOW Hay4HOM
KapTHHE MHpa, TOHUMaHWE poiu (GU3UKKM B (POPMHPOBAHMU KPYrozopa M (PyHKIHMOHATHHOM
I'PaMOTHOCTH 4Y€JI0BEKa JUJIsl PELICHUs IPAaKTUYECKUX 3a/1a4;
— BJaJIeHHe OCHOBONOJAraloIUMU (pU3NYECKUMHU MOHATUSIMHU, 3aKOHOMEPHOCTSAMH, 3aKOHAMH U
TEOPHUSIMH; YBEpPEHHOE MOJIb30BaHUE (PU3HUECKON TEPMUHOIOIHEN U CUMBOJIUKOM;
— C(QOpPMHUPOBAHHOCTb MpPEJICTaBICHUH O (U3MYECKOM CYIIHOCTH SBICHUH MPHUPOIBI
(MexaHUYECKHX, TEIUIOBBIX, 3JCKTPOMATHUTHBIX M KBAHTOBBIX), BHIAX MaTepuu (BEIIECTBO W
10JjIe), IBIKCHUU KaK CIOCO0e CYIECTBOBAHUS MaTepPHH; YCBOCHHE OCHOBHBIX HJCH MEXaHHKH,
aTOMHO-MOJIEKYJISIPHOTO YY€HHSI O CTPOCHMHM BEILECTBA, JJIEMEHTOB DJJIEKTPOJUHAMUKHA H
KBaHTOBOU (PM3MKH; OBJIa/IeHNE TTOHATUHHBIM aIlllapaToM U CHMBOJIMYECKUM SI3bIKOM (DU3HKH;
— BIJIAJICHME OCHOBHBIMH METOJaMU HAy4YHOI'O II03HAHHUSA, HCIHOJIb3YEMbIMU B (U3HKE!
HaOJlto/IeHue, OINMCaHuEe, HW3MEpPEHHE, DSKCIEPUMEHT; YMEHHs o00pabdaThiBaTh pPE3yiIbTaThl
U3MEpeHul, OOHapyXHBaTh 3aBUCHUMOCTb MEXIy (U3UYECKUMHU BEIUYMHAMHU, OOBICHATH
[IOJIy4YE€HHBIE PE3YJIbTAThl U J€JIaTh BHIBOIBI;
— BJIAJ€EHUE YMEHMSMM BBIIBUraThb THMIIOTE3bl HA OCHOBE 3HAHUS OCHOBOIIOJATAIOIINX
(U3MUECKUX 3aKOHOMEpPHOCTEW M 3aKOHOB, IMPOBEPSITh UX 3KCIEPUMEHTAIbHBIMHU CPEICTBAMH,
dopmynuMpys I1eTb  UCCIEAOBAaHMS, BIAJCHWE YMEHUSMH ONUCHIBAT M OOBSICHATH
CaMOCTOSITENIbHO TIPOBEJCHHBIE HKCIEPUMEHTHI, AaHAJIU3UPOBATh pPE3YyJIbTaThl MOJYUYEHHOU
U3MEPUTENIBHOM HH(OpMaIIUK, ONIPEEIATh J0CTOBEPHOCTh MOIYYEHHOTO PE3yNbTaTa;
— c(opMHPOBAaHHOCTh YMEHHMSI peIIaTh MPOCThIe (PU3HUECKUE 3aauH;
— c(OpMHUPOBAHHOCTh YMEHMS MPHUMEHATh MOJYyYEHHBbIE 3HAHHUS JUII OOBSICHEHUS YCIOBUM
MpOoTeKaHus (U3UYECKUX SBJIEHUN B MPHUPOAE WM I NPUHATUS NPAKTUYECKUX PEIIEHUN B
MOBCEIHEBHON KU3HU,
— TOHMMaHHE (U3NYECKUX OCHOB W MPUHIUIOB JeHCTBHS (pabOThl) MAIlMH U MEXaHU3MOB,
CPEACTB TMEPE/BUKECHUS M CBSI3U, OBITOBBIX MPHOOPOB, MPOMBIIUIEHHBIX TEXHOJIOTHYECKUX
MIPOLIECCOB, BIMSHUS UX HA OKPYXKAIOUIYIO CPEy; OCO3HAHHWE BO3MOXKHBIX MPUYHUH TEXHOTEHHBIX
Y 9KOJIOTMYECKHX KaTacTpoo;

— c(hOpMHUPOBAHHOCTh COOCTBEHHOW MO3UIIMM MO OTHOUICHHIO K (pu3nueckoir MH(pOpMaImy,

M0JIy4a€MOU U3 pa3HbIX HCTOYHUKOB.



5. Conepkanue Kypca BHEVDOUYHOW JIeSITEJILHOCTH .

Kunemaruka (5 4)

DneMeHTHl BEKTOpHOM anreOpel. CKalsipHbIE M BEKTOPHBIE (hu3ndYecKre BeaTUUInHbl. OTHOCUTEIb-
HOCTh ME€XaHW4ecKoro aBrkeHusa. Cucremsbl orcu€ra. Tpaekropus. Ilyrs. Ilepemenienue. Cko-
pocTh. YcKopeHue. PaBHOMEpPHOE U PaBHOYCKOPEHHOE IIPSMOJIMHEMHOE IBUKeHUE. PaBHOMEpHOE
JBUKEHUE 110 OKPYKHOCTH.

Ilocmanosxa npobaemvl uccieoosanus. Onucanue cumyayuu. Onucanue u aHaiu3 cumyayuii 6
pamKax mekyue2o npoeKmad.

JMunamuka (5 )

BsaumonerictBue ten. Cuita. Macca. 3akonsl nuHaMuku Herotona. Cuiia TS)KeCTH, BEC, HEBECO-
MOCTb. CHJIBI YIPYTOCTH, CHJIbI TPEHUS. 3aKOHBI: BCEMUPHOTO TAroTeHus, I'yka, Tpenus. Mcnoms-
30BaHHE 3aKOHOB MEXAaHUKH JIJIs1 OOBSICHEHHSI IBUYKEHUSI HEOECHBIX TEJ U Ul Pa3BUTHS KOCMUYe-
CKHMX UCCJIEIOBAHUM.

Dopmynuposka npodremel. Anaruz cnocobos peurenus npodremst. Cnocodwvl paspeuienus npo-
onemol. Llenv. Ceudemenbcmeo 00Cmudicenus el

3akoHbI coxpaHenus B Mexanuke. CtaTuka (6 4)

NMnynbc MaTepuasibHOM TOUKHU U cucTeMbl. IMIynibe cuiibl. 3aKOH COXpaHEHMsI uMiyJibca. Me-
xaHu4ueckas paborta. MomHocTs. MexaHnuueckas SHEprusi MaTepuaibHOW TOYKU U CHUCTEMBI. 3a-
KOH COXPaHEHUs MEeXaHU4YeCKOM 3Hepruu. Pabora cuiibl TSKECTH U CUJIbl YIIPYTOCTH.

PaBHOBECHE MaTepUaIbHOM TOYKHU M TBEPAOTO Tena. MOMEHT cuiibl. Y CnoBus paBHoBecHs. PaB-
HOBECHE KUJKOCTH U ra3a. /laBieHue.

Cnocob ybeoumvcs 6 docmudcenuu yeau npoekma. Ilocmanoska 3aoau. Pasduenue 3a0auu Ha
wazu. Cocmasnenue niana oesmenvuocmu. llnanuposanue desmenrbHOCMU 8 paAMKAX MEKYUe20
npoekma.

MoJieky/JIsIpHO-KMHETHYECKAs TeOpHs H1eaJIbHOro rasa (S 4)

Monekynspao-kunetnueckas teopusi (MKT) ctpoenus BemiecTBa u €€ dKCIIEpUMEHTAIbHBIE J0-
KaszaTenbcTBa. AGcontoTHas Temieparypa. Mojens uaeanbHoro rasa. Jlapnenue rasa. Y paBHeHUE
COCTOSIHMS MJI€ANIbHOTO Tra3a. YpaBHeHue MenaeneeBa-Knaneiipona. I'a3oBble 3aK0oHbI. Arperart-
HbIE€ COCTOSIHMS BelleCTBA. BilaxkHOCTh BO3/1yxa. Mozenb CTpOCHUS KUIKOCTEM.

Ilonsamue ookazamenvcmea. Memoowl u cnocodwvl doxazamenvcmea. Cmpykmypa 0oKasamenb-
cmea: mesuc, apeymenmol u oemorncmpayus. Ilpasuna oemoncmpayuu. Onpogeposwcenue. Bo-
NPOCHO-0MBEmMHAs NPoyeoypa.

OcCHOBBI TepMOAMHAMUKH (4 1)

Buytpennss sneprus. Pabora u temsonepenaya Kak crnocoObl U3BMEHEHUsI BHYTPEHHEW SHEPTUu.
VYpaBHenue TenioBoro OanaHca. [lepBblif 3akoH TepMoauMHaMuKH. HeoOpaTUMOCTh TEIIOBBIX
npoueccoB. [Ipunnunst aericteus u KII/I TermoBeix mammH.

Apeymenmayus u yoexcoenue. Ilpuemvr éedenus cnopa. Kpumepuu s¢ghghexmusnoco nyoruunozo
gvicmyn.iienus. Paspabomka niana evlcmynienus.

DJekTpocTaTHKa (4 4)

DnexTpuueckue 3apaapl. 3aKOH COXpaHEHUs AIeKTpudeckoro 3apsiaa. 3akoH Kymnona. Dnextpu-
gyeckoe nosie. Hanpsok€HHOCT M MOTEHIMAN AIeKTpocTaTudeckoro noss. [IpuHnun cynepnosu-
uuu nojei. [IpoBOJHUKY U AUAIEKTPUKU B 3JIEKTPUYECKOM Tojie. DnekTpoéMkocTh. KonaeHnca-
TOP.

Paspabomka nnana evicmynnenus. Cmblciogble 4acmu GblCMyNIeHUs. 3aKI0UUMeNbHAs 4acms
8bICMYNIEHUA.

3aKOHBI IOCTOSTHHOTO TOKA (44)

IToctosiHHbIM anekTpuyeckuil Tok. Cuna Toka. Conportusienue. [locienoBatensHoe U napasiess-
HOE COEIMHEHME NMPOBOAHMUKOB. 3aKoH Jkoyinsa-JleHna. DnexrpoaBmxkymas cuia. 3akoH Oma s
MOJIHOM LIETIH.

Bzaumooeiicmeue ¢ ayoumopueii. llenesas ayoumopus. Hesepoanvuvie cpedcmea. Haenaownwvie
mamepuanbi. Ilooseoenue umozoe npoekma.

DJeKTpUYECKHii TOK B pa3in4HbIX cpenax (1 1)
DNEeKTPUUECKUN TOK B POBOJIHUKAX, SJIEKTPOJIUTAX, MTOTYIPOBOAHHUKAX, Ta3aX U BaKyyMe.
Bosmooicnvie nepcnexmuébl npoexma.



TEMbI UCCJIEJOBATEJIbCKHUX ITPOEKTOB
10 kaace

AHM30TpONIHS OyMaru.

DnekTpoeMkocTh. Konaencartopsl. [I[pumMeHeHre KOHIEHCATOPOB.

Berporenepartop A1 CUTHAJILHOTO OCBELLICHMUS.

B3rnsg Ha 3peHue C TOYKM 3peHUs (PUBMKH.

BnusiHue mMarHuTHBIX Oypb Ha 370pOBbE YENIOBEKA.

3apoXxaeHUE U pa3BUTHE HAYYHOIO B3IJISI1a HA MHUP.

3ammrTa TPAHCIOPTHBIX CPEACTB OT aTMOC(HEPHOTO 3JIEKTPHUYECTBA.

3Be3npl - BaxkHeHmnii o0bekT Beenennoil. 1kana 3Be3HBIX BEIIMYUH.
W3zrorosnenue 6arapen TepMoriap U U3MEpeHUe TeMIepaTyphbl.

W3roroBieHne caMoIeNbHBIX TPUOOPOB IS IEMOHCTPAIMH ICHCTBHSI MAHUTHOTO TOJISL HA TIPO-
BOJIHUK C TOKOM.

N3mepenne BpeMeHU peakuy YeJI0BEKa Ha 3BYKOBBIE U CBETOBBIE CUTHAJIBI.
WN3mepenue cuibl, HEOOXOMMMOHN Juisi pa3pbiBa HUTU. VccnempoBaHue
3aBUCHUMOCTH  CHJIBI  yOpyroctd ot jaedopmanuu. MccnenoBanue
3aBUCUMOCTH IIOKa3aHUW TEpMOMETpa OT BHEIIHMX YCiIoBUHU. [IpuHummn
paboThI MbE30ANEKTPUYECKON 3a5KUTATIKH.

W3roTtoBneHue 1 UCIbITAHUE MOJIEIH TEJIECKOIA.

N3ydenue npuHIpmna paboThl TIOMUHECIICHTHOHN JIAMITOUKH.

Onpenenenue KII/] conneunoit Gatapen.

N3ydenne termnodu3nueckux CBOMCTB HAHOKPUCTAILIOB.

N3mepenne kodhhuiimenTa TpeHus CKOIbKEHHSL.

W3ydenue nBukeHus teaa, OpOIIEHHOTO MO/ YIJIOM K TOPU3OHTY.

W3ydyeHue 5IeKTPOMAarHUTHBIX IOJIEH OBITOBBIX INPUOOPOB.

ApXUTEKTYpa MOCTOB.

[IpoeKT m1yMOU30IUOHHBIE ILIUTHI.

[Tpoext "YmHubIit 1oM".

[Ipoekt "lIkonbHast MeTEOPOIOTUYECKAs CTAHIIHS".

[ToBepxXHOCTHOE HATSKEHUE MBUIBHOIO Iy3bIps. ManeHbKOe 4y10 Y Bac Joma.
MarsuTHbI€ NOJIS, UX U3MEPEHUS U BO3ACHCTBHE HA )KUBBIE OPTaHNU3MBI.
HccnenoBanue 3aBUCUMOCTH U3MEHEHUS KO3 PUIIMEHTa TOBEPXHOCTHOTO HATSKEHUS JKUKO-
CTH OT Pa3JInYHbIX (PaKTOPOB.

UccnenoBanue xonebanuili npyxMHHOro MasTHUKA. [ludpoBas perucrpanus nu odpaboTka aaH-
HBIX.

UccnenoBanune kocmoca. OpOUTHI KOCMHUYECKUX anapaToB.

HccnenoBanre METOIOM BHJI€0aHANIN3a JIOOOBOTO COyIapeHuUs JBYX Tell OIMHAKOBOW MacChl.
Hccnenoanue nosiera tena, OpOIIEHHOT0 MO YIJIOM K TOPU30HTY.

HccnenoBanue cBONCTB CHETA.

HccnenoBanne cerHeTORIEKTPUUECKUX CIIOCOOHOCTEM MaTepHalioB.

HccnenoBanue conpoTUBIICHUS TEa YEI0BEKA.

HccnenoBanue crnekTpa M3JydyeHUs] HCKYCCTBEHHBIX HCTOYHUKOB CBETA.
Hccnenoanue >¢¢exra JJonnepa B USMEHEHUH CKOPOCTH.

WcTopust OTKpBITHS 3aKOHOB TMHAMUKH HAa OCHOBE aCTPOHOMHYECKHX HAOIIOACHHM.
Kowmersr. JlaBnenue ceta. "ConHeuHsiii BeTep.

Kpucramnsl. X BelpanmuBaHue U IpUMEHEHUE.

Mansie Tena ConHEYHON CUCTEMBI.

Mertoap! acTpodu3nuecknx ucciaeaoBaHui. Pagnoreneckorsl.

Mexanuka negopMupyemMsbIx Tell. MexaHHuecKue CBOWCTBA TBEP/BIX Tell.
MoOumnbHBIN TesnedoH ¢ TOUKU 3peHUs] (PU3UKH.

MonenupoBaHue U UCCIEIOBaHKE MpoIlecca 00pa30BaHUs IUIAHETAPHBIX CUCTEM U YEPHBIX JIBIP.
BnusHue ynpTpazByka Ha  OpraHuM3M  4YEJIOBEKa W YJIbTPa3ByKOBas  JIMarHOCTHKA.
HeGnarompusiTHple  9KOJOTWYECKHE  TOCIEACTBHSI  pabOTHl  TEIJIOBBIX  JIBUTATEIICH.
HenbroToHOBCKAS JKUIKOCTb.



HeobOpatumbie n3menenust Bo BeeneHHOM.

HoBble THIBI KOCMHMUYECKMX JBUTATENEH.

[lepenaTounble MEXaHU3MBblI U HMX BUIBI.

[naneTsl 3eMHOM TPYMIIBI.

[ImaHeThI-TUTaHTHI.

[Tpubop 1151 AEMOHCTpPAILIUU Ta30BBIX Pa3PSI0B.

PaBHOBecue TBepbIX TEN. Buabl paBHOBECHS.

Pa3paboTka reneparopa 3J€KTPOMAarHUTHBIX BOJIH U €r0 HUCIIOJIb30BAHUE HA YPOKaxX (DU3UKH.
Cucrema 3emis - Jlyna. CosHeUHbIE U JTyHHBIE 3aTMEHMSL.

CoBpeMeHHbIE NPEICTABICHUS O MPOUCXO0KACHUN COJIHEYHON CUCTEMBI.

CoHe4HbIH KOJIIEKTOP.

Comnnne - ommkaitinast 3Be3na. Ctpoenne ConHeunoi arMmocdepbl. CoaHEeYHO-3EMHBIEC CBS3H.
Crpykrypa Becenennoii. Ee paciunpenue. PenukroBoe nsiiyueHue.

TepMOuyBCTBUTENBHBIE MAaTEPHUAIIBI.

Du3NUECKOe COCTOSAHUE U XUMHUYECKUN COCTaB 3BE3/I.

DOBostonus 3Be3/. benblie Kapiuku. UYepHble ObIPHI.

DNEeKTPOMArHuTHbIE YCKOPUTEIH MacChl.

DHeprus BeTpa.

AJII)TepHaTI/IBHBIe BUbBI DHCPIUH.

11 kaace

Ananu3 3QGeKTUBHOCTH MCHOJIB30BaHUS YHEProcOepEraroIux JaMil.
becnipoBoaHas nepenaya 3HEPrum.

bueHus u ux mpuMeHeHNE — pagUoNIpUeM, PUINICCKUE IKCIIEPHUMEHTHI, TEPMEHBOKC.
BeniecTBo B COCTOSAHUY II1a3MBI.

Busyanuszanus 3ByKOBBIX BOJIH.

Brnusinue atMocdepbl Ha pacpoCTpaHEeHUE SJIEKTPOMArHUTHBIX BOJIH.

Brusitnue MmarHuTHBIX OYph Ha 3J0POBbE YEIOBEKA.

Bnusinne ynbTpa3ByKOBBIX M 3BYKOBBIX BOJIH Ha POCT U Pa3BUTHE PACTEHUM.
BrnusiHue 351€KTpUYECKOro TOKa Ha OPraHU3M YeJIOBEKa.

BreinykaeHHbIN KoneOaTenbHBIH PE30HaHC.

I'unpo - u aspoauHamuka. 3akoH bepHymn.

JlaBiieHUe Ha JJHE MOPEN U OKEAHOB.

JBr>xeHue Tel moj ACHCTBUEM CHJIbI TSXKECTH.

Huprxabmu:  Buepa, CeromHs, 3aBTpa...

Juddys3us B npupoie U TEXHUKE.

Huddysus Bokpyr Hac.

3aKoH COXpaHEHHUs UMIyJbca. PeakTuBHOE IBHXKEHHE. YpaBHEHHE Meliepckoro.
3aKOHbI COXpPAaHEHUsI B MEXAHUKE.

3ammTa TPaHCIOPTHBIX CPEICTB OT aTMOC(HEPHOTO AICKTPUUECTBA.

W3 uctopuun OTKpHITUS paJuOAKTUBHOCTH.

M3meputens  cratmyeckoro  anektpudectBa  MHpakpacHoe

W3JIy4YeHHUE — OKHO B HEBUAUMBIN Mup. MccienoBanue IBUKEHUS

BO3JIYIITHOTO MY3BIPsI B BSI3KOM JKUIKOCTH.

HccnenoBanme 3aBUcUMOCTH (G (HEKTUBHON MOIIHOCTH JAU3EIBHOTO JBUTATENS OT TeMIepaTyp-
HOT'O peKuma.

HccnenoBanue paauanmoHHOTO oHA y-U3ITyUYeHUs] Ha TIPUyCcaaeOHOM yJdacTKe.
UccnegoBanue TEMIONPOBOIHOCTH Pa3IUYHbIX MaTEPHUAJIOB.

HccnenoBanue ynpyrux cOyIapeHUi IByX TeJl pa3HOW MacChl C TPUMEHEHUEM BUICOAHAIN3A.
Hccnenoanue mrymoBoro ¢oHa B IOMEIMICHUN U HA YIIULIE

Hcropust pa3BUTHS 2JIEKTPUUECKOTO OCBEILICHUS.

Kanenpauna KenbBuHa, Kak albTEpHATUBHBIA UCTOYHUK SHEPIHUU.
KoHcTpykiins aBToMaTrHueckoi KopoOKu nepeay.

Jlazepel 1 UX TPUMEHEHUE.

MarauTHOE I0JI€ U €ro BIUSHUE HA )KUBBIE OPraHU3MBI.
MarsuTHbIe HOCUTENTH HH(OPMAITHH.



Metamoph03bl  MBUIBHBIX — ITy3bIpeil.

MexaHu4eckre CBOKMCTBA TBEPIBIX TeEI.

MoruneBckuii 3B€3104€ET.

Mopenb CHCTEMBI CBSI3U C HCCIIEIOBATENBCKOM CTAaHITUEH, HaXOIAIIeicsl HA OOpaTHOM CTOpOHE
JlyHbI.

MBUIBHBIN ITY3bIPb — HEIIPOYHOE 9YJI0.

HaszemHble TpaHCHOpPTHBIE CPEACTBA C HETPAJULIMOHHBIMU KOHCTPYKTOPCKUMH PELICHUSIMHU.
O mexaHHM3Me BIMSHUS MarHUTHOTO TOJISI Ha CBOMCTBA BOJbl. HOBBIE (DaKThI U MEPCIIEKTUBHIL.
OO6006meHnbIil 3akoH Tumnmyca-bonme, kak 3akoH KBAaHTOBaHUS IUIAHETAPHBIX OPOUT.
Onpenenenue yaenbHON IEKTPUIECKON TPOBOJUMOCTH IUIAMEHHU CBEYH.

Ot napoBo3a 110 1oe3a Ha «MarHUTHOW MOTYILIKE».

Ot napoxoa 10 aTOMOXO0/1a.

OneHka KoJIu4ecTBa BHE3EMHBIX [IUBUIIM3ALMI U BEPOSTHOCTH ISl YEJIOBEUECTBA BCTYIUTh C
HUMH B KOHTAKT.

[TonynpoBOAHKKH, UX MPOLLIOE U OydylIee.

[Tonspusanus cBeTa U €€ IPUMEHEHHUE.

[IpoekT opranu3anuu CBsi3U, TPAHCIIOPTA U YHEProodecredeH st JIyHHbIX 0a3.

[Ipon3BOACTBO 3HEPTUN.

PasButHe npencraBieHui O 3JIEKTPUYECTBE.

PazpaboTtka reHepaTopa 3JEKTPOMAarHUTHBIX BOJIH M €T0 MCIIOJIb30BAaHHE HA YPOKaxX (DHU3HKH.
Poccuiickue naypeatst HobeneBckoit mpemuu B 001acT PU3UKH.

Cuna TpeHHs U METOAbI €€ UCCIIECAOBAHMUS.

CxopocThb cBeTa.

CoBpeMeHHas YHEpreTHKa U MEePCIEKTUBBI €€ Pa3BUTHSL.

ConHeyHas neysb.

CoxpaHeHHe JIEKTPUUECKON SHEPTUU B JOMALITHUX YCIOBHSX.

CpaBHUTENBHBIN aHAIU3 METOJIOB UCCIIEIOBAHUSI OCBEIIEHHOCTH pabodero mMecra.
Temneparypa u ee U3MepeHue.

TenoBoe paciimpeHue Teil U ero yyer.

TernnoBbie JIBUTATEIIHN.

TepMOUYyBCTBUTEIBHBIE ~ MAaTEpUAIIBI.

Tepmosa: CKBO3b TEpHUU K 3BE3/IAM.

Tpancdopmarop Tecna.

®usnka U apXUTEKTypa.

dusnka U IKHUBOIUCH.

®u3nka U My3bIKa.

®du3uKa U NPUMETHI MOTOBI.

®u3uKa 1 copr.

®opMHpOBaHUE TOJIAPHBIX CUSHUMN.

Uto Takoe reHeparTop.

DKOJIOTHYECKOE COCTOSTHUE MOETO0 J10Ma.

DKcrepuMEHTAIbHOE UCCIIEJOBAaHNE UCKAKEHUH 3BYKOBBIX BOJIH B HEOJAHOPOIHBIX Cpeliax.
OKCTpeMaJIbHBIE BOJIHBI.

DJIEKTPUYECKUM TOK B KUIKOCTSX.

OIEeKTPOABUTATEIN W WX NPHUMEHEHHE.

ONEeKTPOMarHuTHBIE YCKOPUTEIN MACCHI.

SIBrieHMe AMEeKTPU3AMH. DINEKTPU3alHsl Ha IPOU3BOJCTBE U B OBITY.

6. Temaruyeckoe NJIAHWMPOBAHWE C ONpeeeHMEeM OCHOBHBIX BWIOB V4eOHOM

ACATEIbHOCTH
10 u 11 kaace, 34 yaca (1 4 B Hee10)
Ne Conep:x Kou. yacoB |OcHoOBHbIE BU/bI JAesITeIbHOCTH
ypoka aHme odyuamomuxcsi (Ha ypOBHe YHHBepPCAJbHBIX
(pa3mesi, yueOHbIX el CTBHii)

Kunemaruka 5 JlaBaThb ONpEACIECHUS TTOHSATHIA

1 MaremaTudeckuii 1 MEXaHUYECKOe JIBU- JKEeHHe,
anmapaT GU3HKH. TOCTYNATEIbHOE JIBUKEHUE, PABHOMEPHOE




PaBHOMepHOE

MPAMOJIMHEHN - HOG
JIBmkeHune o
IIOCTOSITHHBIM
Onpenenenue
KHHEMaTHye- CKHX]

XapaKTEPUCTHK C ITOMOA

Kunematnka  TBEpHoOrg

JIBUKEHHE, HEPABHOMEPHOE [IBUJKCHHE
PaBHOYCKO- PEHHOE JABUKEHUE, JIBUKCHUY
0 OKPYXHOCTH C MO-  CTOSHHOW
CKOPOCTBIO, CHCTEMa OTCYETa, MaTEpH-
albHasi ~ TOYKa,  TPAEKTOpHUA,  MYTh
NepeMelleHe,  KOOpJAWHATa,  MOMEHT
BPEMEHH, IIPOMEKYTOK Bpe-
MEHH, CKOPOCTh PAaBHOMEPHOI'O JABUKECHUS,
CPEIHsIsl CKOPOCTh, MTHOBEHHAs! CKOPOCTH,
YCKOPEHHE,  L€H-  TPOCTPEMHTENIbHOE
YCKOPEHHE.

OnuceiBaTh TPAaeKTOPUU JIBHIKEHHS TeEl
BOCIIPOM3- BOJUTH JBUKEHUE U IIPUBOJIUTH
OpUMEPBl TEJI, HMe- IOWUX 33JaHHYIO
TPaeKTOpHUIO0  JABWKEHUSA. Haxonuts B
KOHKPETHBIX CHUTYyallUsIX 3HAUYECHHS CKa-
JSIPHBIX  (PU3MUYECKUX BEITUYMH. MOMEHT
BPEMEHU, MIPOMEXKYTOK BPEMEHU
KOOPJMHATA, ITyTh, CPEIHSS CKOPOCTb.
Haxonuth B KOHKPETHBIX CHUTYyalUsX
HallpaBJI€HUE, MOIYyJb W  IPOECKLUN
BEKTOPHBIX  (PU3UYECKUX  BElU- YHH
IIEPEMEIICHUE, CKOPOCTh PAaBHOMEPHOIO
JIBU-
JKEHUsI, MTHOBEHHAs1 CKOPOCTb, YCKOpPEHUE,
LEHTPO- CTPEMUTEIIBHOE YCKOPEHHUE.
3anuchiBaTh ypaBHEHUS PaBHOMEPHOIO Y
paBHO-  YCKOPEHHOIO  MEXaHHUYEeCKOrg
neuxkeHus. CoctaB- JISTh  YpaBHEHMS]
PaBHOMEPHOTO U PABHOYCKOPEH- HOIQ
MPSIMOJIMHENHOTO JIBUKEHUS B
KOHKPETHBIX cuTyauusx. Omnpenensats mo
YPaBHEHUSIM napa- METPhl JIBUKCHUS
[IpumeHsATh 3HAHMS O IIOCTPOE- HUU M
YTEHUH TpaQUKOB 3aBUCUMOCTH MEXIY,
BENIM- YMHAMH, IOJYyYEHHbIE Ha YpOKax
anredpel. Ctpouth rpaduk 3aBUCHMOCTH
KOOpPJIMHATBI MaTepuaibHOU

TOYKHU oT BpPEMEHHU JIBU>KEHUS
OnpenensaTh 1mo rpa- GUKY 3aBHCHMOCTH

JlnnaMuka
3aKoHBI HeroToHa,
dopMynupoBKa

po0JIeMbl TPOEKTA.

JlaBate ompeneneHus MOHATUNA: WHEPLUs
UHEpPT-  HOCTb, Macca, cuia
PaBHOJACHCTBYIOIIAs CHJIA, MHEPLHAIbHAS
cucTeMa OoTcuéra.

Pacno3HaBars, Ha6JIIOI[aTL SABJICHUG

3aKOH BCEMHUPHOTO TATOTE- HUA. 1
AHanu3 npobJIeMbl TPOEKTA.

IlepBas KocMHYecKas CKO- pocTh. | 1
Crioco0bl  paspemieHusi Mpo- OJIEMEI.

Cwuutel ynpyroctu. 3akoH ['yka. Anammy 1
CIOCO0OB  pelIeHUs TPOOIEMBI.

nHepuuu. I[Ipu- BOAUTH NpUMEPHI €rO)
MPOSIBJICHUSI B KOHKPETHBIX CUTYALUSX.
OOBICHATL MEXaHHUYECKHE SBJICHHUSI B
WHEpIMalb- HBIX W HEUHEPUHAIbHBIX
cuctemMax oTcuéta. BoImensars aeicTBusl
TeJI IPYT Ha JIpyra U XapakTe- pu30BaTh UX
CUJIaMH.
[IpumensaATh 3HaHUA O JACUCTBHUSAX HaJl
BEKTOpaMH, TIOJIYYEHHBIE Ha  YPOKax|

anreOpswl..
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Cwuiibl TpeHus.
CBHUIIETENBCTBO  JIOCTHIKEHUS LIETH
MIPOEKTA.

@opMyIMpOBaTH  IEPBBIM, BTOPOU U
TPETHI 3aKOHBI

Herorona, yCIIOBUSA ux
IIPUMEHUMOCTH.

IIpuMeHATH MEpBBbIM, BTOPOW U TpETUH
3akoHbl  HbproToHa  mpum  penieHuUY
Pac4€THBIX U DKCIIEPUMEH- TaJIbHBIX 3a/1a4.
IlepeunciATb BHUIBI B3aUMOJACUCTBUS TeJl
U BHJBI CUJI B MEXaHUKE.
[laBaTe ompeznesneHMe MOHATHM:  CUIIA
TSDKECTH, CHJIa YNPYTOCTH, CHJIAa TPEHU,
BEC, HEBECOMOCTh. POpMyIIMPOBaTh 3aKOH
BCEMUPHOI'O TATOTEHUS M YCIOBUSA €rQ
IIPUMEHUMOCTH.
IIpuMeEHATh 3aKOH BCEMHPHOIO TATOTEHUS]
IIPY pe- LIEHUU KOHKPETHBIX 3a/1a4.
Brrancnats CHILY TSKECTH B
KOHKPETHBIX CHUTYya- [UAX.

Beluucnate BeC Tel B KOHKPETHBIX]
curyauusx. Ile-

pPEUUCIATh CXOACTBA M Pa3jInyus Beca U
cunbpl  Tsbke- CTM.  PacnosHaBate ¢
BOCIIPOM3BOJUTh COCTOSIHUS Te€l, IpH
KOTOPBIX BEC Teja paBeH, OoJble WIIH
MEHBLIE CHJIBl TSKECTH. Pacrno3HaBath Y
BOCITPOM3- BOJUTH COCTOSIHHE
HEBECOMOCTH TeJIa.

['oTOBUTH mMpe3eHTaluu M COOOILIEHUS o
IIOBEJICHUU TE€Jl B YCIOBHUSAX HEBECOMOCTH
0 IOoJIETax 4YeloBeKa B KOCMOC, O
JOCTHKEHUSAX HAlled CTpaHbl B IIOJIO-
TOBKE KOCMOHABTOB K ITOJIETAM B YCJIOBHSIX
HEBECO- MOCTH.

Pacniosnasars, BOCIIPOM3BOAUTH n
Ha0II01aTh pas- JTUYHBIC BU/Ib]
nepopmanuu ten. PopMynHpoBaTh 3aKOH
I'yka, rpaHuIBl €ro NPHUMEHUMOCTH
Pacno- 3HABATh BOCITNOUI3BOTUTH

3aKoHBI COXpaHeHHs] B MeXa- HHKe.
Craruka.

11

Nmnynsc Tena.
CriocoOsl yOeauThCs B

HAOCTHIKCHUU LICJIU MTPOCKTA.

12

Pabora CHUJIBI. MoniHoCTb.
ITocTaHoBKa 3a/1a4 IpoOEKTAa.

13

Kunernueckass  sHepruss U €8
M3MEHEHUE.
Paz0uenue 3aauu Ha IIary.

14

3aKOH COXpaHEHHUSI MEXaHW4e- CKOM
SHEPTHUH.
CocTaBjieHne MiIaHa JIeaTellb- HOCTH.

15

PaBHOBecue TBEPIABIX TeJl.
[TmanupoBanue ESITEIbHOCTH B
paMKax TEKYLIEro NPOEKTA.

16

OcHoBBI TUIPOMEXAHUKHU. Cu
CTEMaTH3aINA coOpaHHOTO

MaTepuaa.

I[aBaTL OIIPECACIICHUA MOHSTHH: HUMITYJIB(
Marcpu- albHOM TOYKH, HUMITYJIbBC CHIIBI,
HUMITYJIBC CHUCTCMBI TCII, 3aMKHYTas]
CUCTCMaA TCJI, pCAKTUBHOC IBUKC- HUC.

Pacnio3HaBarn, BOCIIPOU3BOIUTH
HaOMOaTh yIpy- THE U HEYNpPYrue
CTOJIKHOBEHUS Tell, PEaKTHUBHOE
JIBHKCHUE.

Haxomute B KOHKPETHOW  CHTyaluy
3HAYEHUs: HUM- TyJibCa MaTepUaIbHOM
TOYKH, UMITYJbCa CHIIbI. DOpPMYIHpPOBATH
3aKOH COXpPAaHEHUs MMITYJbCa, I'pa- HULb]
€ro MPUMEHUMOCTH.

CocTaBnsAiTh ypaBHEHUS, OMHMCHIBAIOIIUE
3aKOH CO- XpaHEHUS UMITyJIbCca B
KOHKPETHOU curyauuu. Haxomute
WCIOJIb3ysl  COCTaBJICHHOE  YpPaBHEHHUE,
HEH3BECTHHIEC BEIMYHHEI.

Haxonute B  KOHKpPETHOM  CHUTyaluy
3HAa4YeHUs (PU3U- YECKUX BEIUYMH: pabOThl




CHJIBI, paOOThI CHUJIBI THI-

KECTH, pabOThl CHIJIBI YIPYTrOoCTH, padOTh]
CWJIBI TpE- HUSI, MOIIHOCTH, KUHETHYECKOM
SHEPruM, U3MEHE- HUA KUHETHUYECKOM]
SHEPruM, NOTCHLIUAIbHON DHEP- TUU TN B
IPAaBUTALMOHHOM II0JI€, IOTEHLIMAJIBHOM
SHEPIUu ynpyro ae(opMupoBaHHOIO TeJa,
ITOJIHOM MEXaHUYECKON DHEPTUH.
CocTaBiATb  ypaBHEHHs], CBS3BIBAIOIINE
paboTy CwWiibl, NEHCTBYIOIICH Ha TEIO B
KOHKPETHOW CHTya- LIMHM, C U3MEHEHHUEM
KMHETUYECKOU SHEPIUU

Tena. HaxoauTe, UCIONb3ys COCTABIEHHOE
ypaBHE- HUE, HEU3BECTHbBIE BEJINUMHBI.

MDonvvnunopaTe R2ArOL COYNALIALIIG

MoJiekyJasIpHO-KHUHETHYe-  CKasl
Teopus
H/1€aJILHOI0 ra3za

17

Ocuosable nonoxeHanss MKT. Mertozpl
A CIIOCOOBI J0Ka3a-
TEILCTBA.

18

OcHoBHOE yYpaBHEHHUE MOJIeA
KYJSIPHO-KUHETUYECKOM TEO- PUMU.
Te3ucsl U aprymMeHTHl.

19

YpaBHeHue COCTOSIHUSI He-
aJILHOT'O rasa.
[IpaBuna geMOHCTpaAILIUH.

20

I'azoBble 3akoHBI. M30mpo- 1ecchl.
CriocoObI OIIPOBEPIKEHUS.

21

Hacpimennsiit  map.  Briax- HOCTB.
BonpocHo-oTBeTHas  mpoue- aypa.

IlepeuncnaTb  OCHOBHBIE  ITOJIOKCHHS]
MKT, npuBo- 1uTh NpUMEpHI, PE3yIIbTaTh]
HaOI0AeHNI U OIIMCHI- BaTH
JKCIIEPUMEHTBI, JTIOKa3bIBAOLINE ux
CIpaBeJi- JINBOCTD.

OnucelBaTh MOJENb «HUACAIbHBIA Ta3y,
ONPENEIIATh

TPaHUIIbI eé

IIPUMEHUMOCTH.

CocraBiATe ocHOBHOe ypaBHeHue MKT]
ujeanb- HOINO Tra3a B  KOHKPETHOW
CUTyallud;  HaxXOAWTb, HUC-  IOJIb3YH
COCTAaBJIICHHOE YPaBHEHHE, HEU3BECTHBIE
BEJIMYHHBI.

OnuceiBath CIOCOOBI U3MEPECHUS
TEMIIEPATyPBI. CpaBHuBarhb LIKAJIb]
KemsBuna wm Ilembcuss. CocraB- JI5TH
ypaBHEHME, CBs3bIBaIOllee aOCOIIOTHYIO
TEM- TMeparypy MACAIBHOIO rasza co
CpeIHEW  KUHETHYe- CKOM  JHepruey

KOHKPETHOU CUTYalUH, HaxOJUTh
WCIOJIb3Yysl CO- CTaBJIICHHOE YpPaBHEHUE
Heu3BecTHble  BeaWumHBL.  COCTaBIATH
YpPaBHEHUE COCTOSHUS HJACAIBHOIO ra3a
u ypaBHeHne MenaeneeBa—Knaneiipona
B KOHKpETHOM curyanuu. Haxomuts
HCIIOJIb3YSl CO- CTaBJIEHHOE YpaBHEHUE
HEW3BEeCTHBIE BeIWMYMHEL Pacrio3naBaTh W
ONMCHIBATh HM30IPOLECCHl B HJIE- aJIbHOM
rase.

@opMyIMpOBaTh  Ta30BbIE  3aKOHBl W
ONpeAeNsaTh TPAHUIBI X MPUMEHUMOCTH
COCTaBJIITb ~ ypaBHE- HUA I HX
ONMCAHUA;, HAXOJUTh, HCIOIb3ys COA
CTaBJIICHHOE  YpPaBHEHHE, HEU3BECTHHIG
BennunHbl.  [IpencraBisaTh B BHUJIE

OCHOBBI TEPMOANHAMMKH

22

BuyrtpeHHss DHEprus. Pabora,
AprymeHTanys u yoeKJIeHHE.

[laBaTh OmpeaeseHue MOHSITUI
TepMOJAMHAMHUYE-  CKas cuctema
M30JIMpOBaHHAasl  TEPMOJMHAMHUYE- CKas
cUcTeMma, paBHOBECHOE COCTOSTHUE
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YpaBHeHHE TEIUIOBOTO 0Oa- JaHca.
Kpurepun s dexTuBHOrQ
MyOJIMYHOTO BBICTYILICHUS.

TEPMOJH- HaMUYECKHUI rpowuecc
BHYTPEHHS DHEpPrUs, BHYT- PpECHHs
SHECPTUA HUACAJIIBLHOTO rasa, TEIIOEMKOCTD
KOJIMYECTBO TEIUIOTHI, yAEIbHAs TEILIOTY
I1aBJIC- HMH:, YACbHad TCIIJIIOT4

24

[lepBBIii 3aKOH TEPMOJAMHA- MUKH.
Pazpabotka miaHa BBICTYILIE-
HUSL

napooOpa3oBaHus, yaelb- Has TeIUIoT]
CropaHusi TOIUTMBA, paboTa B TEPMOJIU-
HaMHUKe, anrabaTHbIH nporecc
o0paTuMBbIii TIpo-

25

KITJ TenmoBeix mamwuH. Pa3paboTka
IJIaHa BBICTYILJIC-
HUAA.

ecc, HEOOpaTUMBIH nporiecc,
HarpeBaTelb, XOJIO- AWIBHUK, padodee
TEJO, TEIJIOBOH JIBUTaTENb, KI1/]

TEIUIOBOTO JABUTATEs.
CocraBnsTh ypaBHEHHE TEIUIOBOIQ)
OamaHca B KOH- KPETHOM CHUTyalluu
HaXOJAWUTh, HUCHOJb3yd COCTaB- JICHHOE
yYpaBHEHHE,  HEU3BECTHBIC  BEJIMYMHBI
HaxonuTh 3HaueHUs BHYTpEHHEH »Hepruu
uaeatb- HOTO rasa, U3MEHEHNUE
BHYTPEHHEH 3HEpPruu HJe- ajlbHOro Tasa
paboThl HWIEaTbHOTO Ta3a, paboThl HaJ
ujiealbHbIM Ia30oM, KOJIMYECTBA TEIUIOTHI B
KOH- KPETHBIX CUTYaIHsX.

HaxonuTth 3HaueHue paboOThl HAEATBHOIO
ra3a 1o rpaduKy 3aBUCHMOCTH JaBJICHUS
0T oObema Ipu U300apHOM IIpoLecce.
@opMyIHpOBAThH IIEPBBII 3aKOH
TepMoinHaMUKU. COCTaBISATh YPaBHEHUE

DJIeKTPOCTATHKA

DopmMyIUPOBATH 3aKOH COXpaHEHUS
JJIEKTpUYE- CKOTO 3apsiaa, YCIOBUS €rd

26

3axoH KynoHa.
Pa3paboTtka miaHa BBICTYILIE-
HUSL.

npuMeHUMOCTH. Co- CTaBISTh YypaBHEHHE
BBIp@XAIOIlee  3aKOH  COXpaHe-  Huf
DIIEKTPUYECKOTO 3apssa, B KOHKPETHBIX

27

Hanpsiok€HHOCTB. 3aKIounTEIbHAS
YacTh BbI- CTYIUICHHUS.

28

OHeprus JJIEKTPOCTATHYE- CKOIQ
oIS,

3aKIIrounTeIbHAS JacThb BB
CTYILICHHS.

29

OnekrpoéMkocTs. KonneHnca- Top.
ITonBeneHne UTOrOB MPOEKTA.

OmnpenensaTs, HCHOIB3Ysl COCTABIEHHOE
YPaBHEHUE, HEU3BECTHBIE BETUUYHHBI.
®opmynupoBaTh 3akoH KyioHa, ycioBus
€ro Mnpu- MEHUMOCTH.

CocTaBnaATh  ypaBHEHHE, BBbIpaXKarouled
3akoH Ky- J0Ha, B  KOHKpETHBIX
cutyauusax. Omnpenenars, Hc- MOJIb3Ys
COCTAaBJICHHOE YPABHEHUE, HEU3BECTHBIE
BEJINYNHBI.

Boruncnsate  3HaueHuWE  HANPSHKEHHOCTH




IOJISt TOYEU- HOTO DJIEKTPUYECKOTO 3apsia
ONpeNeNiATh  HampaB- JICHHE BEKTOpPA
HaNpsDKEHHOCTH B KOHKPETHOM  CH-
TyaIuu. dopmynupoBaTh IPUHIINT]
CYNEPIO3UINHA  DJICKTPHUECKUX  IOJIeH
Onpenensars HanpaBieHUE U

3HaYCHHE pe3yNbTHpYIOLIEH
HANpsHKEHHOCTH DJICK- TPHYECKOTO OIS
CHCTEMBI TOYEYHBIX 3apsAnoB. CocTaBisTH
YpaBHEHHMS, CBS3BIBAIOLINE  HANPSIKEH-
HOCTbB 3JIEKTPHYECKOTO TOJIS C Pa3HOCTHI
MOTEHIM- AJIOB; BBIYUCIATH, HCIIONb3YS
COCTaBJIGHHOE YypaB- HEHHE, HEH3BECTHHIC
BEJIUYMHBI. N300paxatsb 9KBH-
HOTCHIIUATIbHBIC HOBEPXHOCTH
IEKTPUUECKOTO OIS

BbumcasTe  3HaUCHHA  AICKTPOEMKOCTH
IIOCKOTO KOHJICHCATOopa, 3apsaa
KOHJICHCATOpa, HAaIpsDKeHUS HY

3aK0HBI
NOCTOAHHOIO TOKA

30

[ToctosiHHbIN TOK. COnpOTHUB- JIEHUE.
[TonBeneHne UTOroB MPOEKTA.

31

3akon Owma. CoeauHeHuss 1po-
BOJHUKOB.
ITonBeneHne UTOrOB MPOEKTA.

32

Pabota u MOIIIHOCTb TOKa.
ITonBeneHne UTOrOB MPOEKTA.

33

Sakor OmMa giId T[OJHOH IIEIH.
[ToBeieHNE UTOTOB MPOEKTA.

[aBarb onpeaeneHue TTOHSATHUM!
UIEKTPUUECKUI TOK, CHJa TOKA, BOJIBT-
amrepHas XapaKTepUCTHKA
IEKTPUUECKOE COIIPOTHUBIIEHUE,
CTOPOHHHE  CHJBI,  DJIEKTPOABIIKYIIAS
cuia.

®opmynupoBaTth  3akoH  Oma  juid
ydyacTka LN,  YCIOBUS ero
npuMeHUMOCTH. COCTaBJIATh ypaBHE- HUE
onuceBaomee 3akoH Oma s ydacTka
Henu, B  KOHKPETHBIX  CHUTYaIHsX]
BBIYUCIIATh,  UCHOJb3Ysl  COCTaBJIEHHOE
ypaBHEHUE, HEU3BECTHbIE  3HAYCHUS
BEJIMYHH. PaccuutbiBaTh o0miee
CONPOTHBIIGHUE Yy4YacTKa  IeNMH  TpH
MOCJIEI0OBATEIbBHOM M Tapaji- JIeJIbHOM
COEJMHEHUH IPOBOJIHUKOB, MPU CMEIIAH-
HOM COCJIMHEHUH TPOBOIHUKOB.
BeImonHATE  pacy€Thl  CHJI  TOKOB |
HaNnpsHDKEHUH B Pa3UYHBIX (B TOM 4HCIIE
B CIIOKHBIX) DJIEKTPUYE- CKUX HETIX.
dopMynupoBaTh M HCIOIb30BaTh 3aKOH
Jlxoyns— Jlenua. Omnpenensats padboTy |
MOIIHOCTb  DJIEKTPU- UYECKOTrO TOKa

HCTIOJIb3YA COCTaBJICHHOC YpaBHCHHC
HEHU3BCCTHBIC BEJIMNYUHBI.

JJeKTPUYECKHIT  TOK B
Pa3JIMYHBIX Cpexax

34

[lpoTekanue TOKa B  pa3jIMYHbBIX
cpenax.

Bo3moxHbIe MEPCIICKTUBLI

IPOEKTA.

IlepeuncnsiTh ~ OCHOBHBIE  TOJOKECHUS
TEOPUU  DJIEKTPOHHOM  MPOBOAUMMOCTH
METaJUIOB.

BpruncisiTe 3HaueHUs CpegHEld CKOpPOCTH
YHOOPSIOYEHHOTO JIBUKEHUS SJIEKTPOHOB B
METaJUIe TOJ JIEUCTBUEM DIEKTPUUECKOI(




o, B KOHKPETHOU CUTYyalluH
Onpenendarb COMPOTHUBIICHNUE
METaJUIMYECKOT0 MPOBOJIHUKA ITPU JaHHOW
temriepatype. llepedyucisTh  OCHOBHBIE

IIOJIOXKEHUS TEOPUH 3IEKTPOHHO-
JABIPOYHON IPOBOJAMMOCTHU ITOJIYIPOBOIHUA
KOB.

Hepe‘-II/ICHSITB ycCiioBus CYIICCTBOBAHUS]
AJNIEKTPUYECKOTO  TOKa B BaKyyMe.
[TpuMeHsATh 3HaHUS O CTPOCHHH BEIIECTBA
JJISA OIIMCaHUuA SABJICHUS]
TEPMOIJICKTPOHHOH 3MuUccuu. ONHCHIBATH
NPUHIUIT JEUCTBUS BaKyyMHOIO JIHOJA,
AJIEKTPOHHO-TY4eBOH TPYOKH. OOBSICHATH
MeXaHu3M 00pa3oBaHUsI CBOOOJHBIX 3a-
pSAZOB B pacTBOpax M paciuiaBax
OJICKTPOJIUTOB. HpI/IMeHHTL 3HAHUs O
CTPOGHUHW BEIIECTBA JUISI ONH- CaHUs
SABJICHHSA 3JICKTPOJIM3aA.

[IpuBoAMTE  TPUMEpPHI  UCIOJIH30BAHUS
3JIEKTPOJIN3A. OOBsCHATE  MEXaHHU3M
o0pa3oBaHus CBOOOJIHBIX 3aps0B B ra3ax
[IpuMeHSTh 3HAHUS O CTPOSHUU BEUICCTBY
JUIS ONTCAHUS SIBJICHHI CaMOCTOSITEIIbHOTO

UTOoro

34

1 HECAMOCTOATCIIBHOT'O pa3pA10B.

1. InucaHue Je0HO -MeTOANYECKOr0 M MATEPHAJILHO -TEXHNYECKOro 00ecneueHns
Kypca BHe!QO‘lHOﬁ JCATEJIbHOCTH :

TCO

Ne n/nn HasBanne

1. Hoytoyx

2. Knasuarypa

3. Kononku

4. Mb1b

5. IIpunTep

6. IIpoexrop

7. HHuTepakThBHAs 10CKa

TABJINIBI

Ne ni/m HasBanmue

Tabmuma «Mexaynapoanas cuctema el CH»

Tabnuna «llkana 31eKTpOMarHUTHBIX BOJTH»

Ilepuoanueckas cucrema xuMuueckux 3ineMeHToB .M. Menneneesa

PlwidIE

Ta6n1z1ua «DU3NYECKHUE TIOCTOSHHBIC)




ITPUBOPBI

Ne n/m HasBanmue
1. Habop no mexanuke
2. Ha6op no ontuke
3. Hcrounuku nmoctossHHOTO ToKa (4 B, 2 A)
4. Jluneiika MacmTabHas JEMOHCTPAIIMOHHAS
5. MeTpoHOM IEMOHCTPALIMOHHBII
6. ManomeTp MeTauTMYeCKHit
7. Coo01maroniuecs: cocybl pa3HOro BUAA
8. AMniepMeTp AEMOHCTPALMOHHBIM
0. BonbT™meTp n1eMOHCTpalMOHHbII
10. MunnuamnepmeTp J1€MOHCTPALIMOHHbBIN
11. Habop snexTponsmMepuTeNnbHbIX MIPUOOPOB MOCTOSHHOTO, TEPEMEHHOTO TOKA
12. W cTOYHHK MOCTOSIHHOTO M TiepeMeHHOro Toka (6+10A)
13. Ocuumnorpad
14. KoMIIeKT coeIMHUTENBHBIX TPOBOIOB
15. ItaTB yHUBEpCATbHBIN (U3NYECKUIT
16. I'py3 HabopusbIii Ha 1 KT
17. Kommnekr «Bpamenue»
18. TenexKu JerKomoABHKHBIE ¢ TIPUHAICKHOCTIMH (T1apa)
19. KamepToHbl Ha pe30HUPYIOLIUX SIIUKAX C MOJIOTOYKOM
20. Prruar nemoHcTpalMOHHBIN
21. Cocynbl coobmiaronuecs
22 CrakaH OTJIINBHON
23. Tpy6ka HproToHa
24. CynTaHsbl 2JIEKTPUUYECKHE
25, MasTHUKY dJIeKTpocTaThnieckue (mapa)
26. [Tanouku u3 crekina, 300HUTA
27. KomrmiekT mosocoBbIx, TyrooOpa3HbIX MarHUTOB
8. Crpenky MarHUTHBIE Ha IITaTUBaX
29. [Tpubop st u3ydyenus npasuia Jlenma
30. DNeKTpOMarHuT pazoopHbIN
31. bapomeTp-anepony
32. JliHAMOMETpBI IEMOHCTPAIlMOHHBIE (T1apa) ¢ TPUHAICKHOCTSIMH
33. TepmoMeTp KUAKOCTHBIN
34. [TapoBoii koTen
35, [ITaHreHUUpKYIb
36. MammHa snektpodopHas
37. MammHa neHTpoOekHas ¢ MPUHAIIEKHOCTIMH




38. Beimpssmurens BC-24M
30, Beinpssimurens BM
40. [Tcuxpomerp
41. DIIEKTPOMETPHI
42. Karymku 1151 ieMoHCTpauuy 371€KTPOMarHuTHOM MHIYKIUN
43. MarasuH CONnpOTUBICHUN AEMOHCTPALMOHHBIN
44. [Ton3yHkoBBIH peocTaT
45, JIuH3bI BOASHBIE
46. 3epkana NoBOPOTHbIE
47. I'eneparop HY
48. Mopenb nBUraresns BHyTPEHHETO CrOpaHus
49, KonzneHncarop rnepeMeHHON €eMKOCTH
50. JudpakimonHas pemeTka
51. ITonstponet
52. Habop criekTpaibHBIX TPYOOK C HCTOYHHKOM MTUTAHUS
53. CrieKTpoCcKoI IBYXTPYOHBIN
54. Tpexrpannas npuzma
55, CeTouabTphI
56. Mara3uH conpoTUBICHUN
57. Tpauchopmarop
HABOPBI JJ151 BBIIIOJIHEHUSA UCCJIIEJOBATEJIBCKUX ITPOEKTOB
Ne n/m HasBanmue
1. N3meputenbHble HUTUHIAPHI
2. [Tpobupku
3. Poryaxkubie Bechbl
4. HaGop Ten paBHOI Macchl 1 paBHOTO 00beMa
5. Bpycok naboparopHsrit
6. Bbpycok kauenus
7. JunamomeTpsl 1abopaTOpHBIE
8. Prruaru naGopaTopHsbie
0. Jlocku J11s1 HAKJIIOHHOM TUIOCKOCTH J1TaOOpaToOpHbIe
10. Keno6 nabopaTopHbIi METAIITNYECKHM
11. Kanopumerpsl
12. Habop Metamnyeckux HIUIUHAPOB pa3HOM Macchl U OAMHAKOBOIO 00beMa
13. W cToYHMKM MUTaHMS TIOCTOSHHOTO TOKa 4B
14. Peocrarsi
15. Pesucropsl

16.

Kiroun anexrpuueckue




17. AmnepmeTpsl

18. BonsT™meTpsl

19. DIIeKTpOMarHuThl pa300pHbIC

20. Mojenu aBuraTenst HOCTOSHHOTO TOKa
21. IIItaTuBEI ¢ TANIKOM

22. Hutsaabsie MasTHUKH

23, JIun3el cobuparome

24. [Ipr3MBbI CTEKIISTHHBIE

25. Tepmometp

8. Ilnanupyvempie pe3vibTATHI W3VYEHHUS KVDPCA BHEVDOYHON J1eSITEJLHOCTH .

B pesynpraTe HM3ydeHUs Kypca BHEYPOYHOM [JEATCIBHOCTH «OJKCIEPUMEHTAJIbHAS
nabopaTopus

Apxumena» Ha  ypoBHE  CpegHero  oOuiero

oOpa3oBaHus: BbpimyckHMK Ha 0a30BOM ypOBHE

Hay4uTCs:

— JEMOHCTPUpPOBAaTH Ha MpUMeEpax poidb U MecTo (GU3MKU B  (OPMHUPOBAHUU
COBPEMEHHOM HAay4YHOW KapTUHbl MHpA, B PAa3BUTHH COBPEMEHHOM TEXHUKH U
TEXHOJIOTHH, B IIPAKTHYECKOM IEATEIbHOCTH JIIOJIEH;

— J€MOHCTPUPOBaTh Ha IpUMepax B3aUMOCBI3b MEXAY GQU3UMKON H Apyrumu
€CTECTBEHHBIMU HAayKaMH;

— YCTaHaBIMBaTb  B3aUMOCBS3b  €CTECTBEHHO-HAYYHBIX  SIBICHMM U NPUMEHSATH
OCHOBHbIE (PU3UUECKHE MOJIEH JIJIsl X OMMCAHUS U OOBSICHEHMUS;

— HCIOJIB30BATh uH(pOpMaLIHIO ¢duznyeckoro coJlepKaHus IpU  pELICHUU
y4eOHBIX, MPAKTHYECKUX, MPOEKTHBIX M  HCCIEJOBATENbCKUX  3agad, HHTErpUpYys
UHPOPMALIMIO U3 PA3JIUYHBIX HICTOUHUKOB U KPUTUYECKH €€ OLICHUBAs;

— pa3auyath M yMETh MHCIIOJIb30BaThb B  Yy4eOHO-HMCCIIENOBATENIbCKON JI€ATEIbHOCTH
METO/Ibl HAYYHOTO TMO3HaHHs (HAOJIOJCHWE, ONUCAHHE, W3MEPEHHE, OKCIICPUMEHT,
BBIJIBUKEHUE

TUIOTE3bl, MOJIEJIMPOBAaHUE M JAp.) U (POpPMBI HAy4YHOro TMO3HAaHUS ((aKThl, 3aKOHBHI,
TEOpUN), IEMOHCTPUPYS Ha IPUMEPAX UX POJIb U MECTO B HAYYHOM I1O3HAHUHU;

- OPOBOJIUTH MpsIMble W KOCBEHHBbIE M3MEHEHUS (U3MUECKUX BEJIWYMH, BBIOHpas
U3MEpUTENIbHbIE MPUOOPHI C yUeTOM HEOOXOIMMOM TOYHOCTH U3MEPEHUH, MIIAHUPOBATh X011
U3MEPEHUH, II0JIy4aTh

3HAa4YCHUC HSMepfleMOﬁ BCJIMYMHBI W OLUCHHMBATHL OTHOCHUTCIBbHYIO IMOIpPCHIHOCTH IO 3aJaHHBIM
bopmynam;

— IIPOBOAUTH HCCJICIOBAHHA 3aBHCHMOCTEH MCKOY (1)I/I3I/I‘-ICCKI/IMI/I BCJIMYMHAMMU. IMPOBOAWTDH
U3MEPEHHS U ONPEIENsITh Ha OCHOBE MCCIIENOBAaHMs 3HAYCHUE ITapaMETPOB, XapaKTEPU3YIOLIHX
JaHHYIO 3aBUCUMOCTb MCXKIY BEJIMYNHAMU, U ACTIATh BBIBO/J C YYHETOM IMOTPEITHOCTHU I/ISMepeHI/II\/’I;
— HCIOJB30BaTh JJIS ONMMCAHUS XapaKTepa MPOTEKaHWs (PU3MYSCKHX MPOLECCOB (U3UUECKHE
BCJIMYHUHBI U ACMOHCTPHUPOBATE B3aMMOCBA3b MCKIY HHUMU,

— HCIOJB30BaTh JJIS ONMMCAHUS XapaKTepa MPOTEKaHHs (PU3MYSCKHX MPOLECCOB (U3UUECKHE
3aKOHBI C YYCTOM I'paHUI] UX HpI/IMeHI/IMOCTI/I;

— pemarh KadyecTBEHHbBIC 3aha4d (B TOM YHCJIEC M MEKIPEJAMETHOTO XapakTepa): HCIONb3Ys
Moaeiu, CbI/ISI/I‘-IeCKI/Ie BCJIMYMHBI W 3aKOHBI, BBICTPAHMBATH JIOTUYCCKH BCPHYIO MCIIOYKY
00BsICHEHUS (JOKa3aTEeIbCTBA) PEITI0KEHHOTO B 3aj1a4e mpoliecca (SBICHHUs);

— pemaTh pacueTHbhIC 3aJaud C SBHO 3aJaHHOW (DPU3MYECKOW MOJENbIO: Ha OCHOBE aHalm3a
YCJI0BUSA 3adavdd BBIICIATH (1)I/I3I/I'-ICCKyIO MOACIb, HAXOOUTH (1)I/I3I/I‘—IeCKI/Ie BCJIMYHUHBI N 3aKOHBI,
HEOOXO/IMMBbIE U JIOCTATOYHBIC ISl €€ PELICHHUs], TPOBOJUTH PacyeThl M MPOBEPSThH IOIYYSHHBIN
pe3ynbTart;

— YUYUTHIBaTh TPAaHUIBl MPUMEHEHUS W3YYCHHBIX (U3NYECKUX MOJAeIeH TpH PEUICHUH
(U3HYECKUX U MEXKITPEAMETHBIX 3a/1ay;




— WCMOJb30BaTh WH(MOPMAIMI0O W TPUMEHATh 3HAHUS O NPUHIOUNAX PAOOTBl U OCHOBHBIX
XapaKTEPUCTUKAX U3YUYCHHBIX MAIIIMH, TPUOOPOB U APYTUX TEXHUYECKUX YCTPOUCTB ISl PEIICHHS
MPAKTUYECKUX, y4eOHO-UCCIEA0BATEIHCKUX U MMPOSKTHBIX 33134,

— WCTOJB30BaTh 3HAHUSA O (DU3WUYECKUX OOBEKTAX W MPOIeccax B MOBCEIHEBHOW KU3HU IS
obecnieueHurs 0€30MacHOCTH MPU OOpAIICHUU ¢ MPUOOPAMH M TEXHUYECKUMU YCTPOUCTBAMU, IS
COXpaHEHHUS 3/I0POBBSI M COOIOJICHUS HOPM SKOJIOTUYECKOTO MOBEJCHUS B OKPYKAIOIICH cpee,
JUISL IPUHSTHUS PELIEHUN B IOBCEITHEBHOM KU3HMU.

BrinmyckHuk Ha 6a30BOM YPOBHE TOJIYYUT BO3MOKHOCTDh HAYYHThCS:

— TIOHMMAaTh ¥ OOBSACHATH IICJIOCTHOCTh (U3NYECKOW TEOPUH, pa3indaTh TPAHHIBI €€
MIPUMEHUMOCTH U MECTO B Py APYTUX (DU3NUECKUX TCOPHIA;

— BJAJETh NPUEMaMU IOCTPOEHHUS TEOPETHUYECKUX JOKA3ATEIbCTB, a TAKKE MPOTHO3UPOBAHMS
0COOEHHOCTEH mMpoTeKaHus (PU3NYECKUX SBJICHUW M IPOIECCOB HA OCHOBE IOTYYEHHBIX
TEOPETUUYECKUX BBIBOJIOB U JIOKA3aTEIIbCTB;

— XapakTepHU30BaThb CHUCTEMHYIO CBSI3b MEXK]Yy OCHOBOIOJIATalONIMMU HAyYHBIMH TOHSTHUSIMM:

MIPOCTPAHCTBO, BpeMsl, MaTepHsl (BEIIECTBO, 10JI€), IBUKCHUE, CHUJIa, SHEPTHUS;

— BBIJIBUTaTh THIIOTE3bl HA OCHOBE 3HAHUS OCHOBOIIOJIATAIOIMINX (PU3MYECKUX 3aKOHOMEPHOCTEH
U 3aKOHOB;

— CaMOCTOSTEIHHO TUIAHUPOBATh U MTPOBOJIUTH (PU3NUYECKHUE IKCTICPUMEHTHI;

— XapaKTepu30BaTh TNI0OATbHBIE TTPOOJIEMBI, CTOAIIME MIEPE YETOBEUECTBOM: IHEPTrEeTUUECKHUE,
CBIPBEBBIC, IKOJIOTHYCCKUE, — M POJIb (PU3UKHU B PEIICHUH dTUX TIPOOJIEM,

— pemaTh MPaKTUKO-OPUCHTHPOBAHHBIC KAYCCTBCHHBIC W pACUYCTHBIC (PU3WYCCKUE 3aJa4u C
BBIOOpPOM (DM3MUECKON MOJIENH, HCIOJIb3ysSd HECKOJbKO (PH3NYECKMX 3aKOHOB WIH (QOopMyd,
CBSA3BIBAIOIUX U3BECTHBIC (DU3NUYECKHUE BEIIMUMHBI, B KOHTEKCTE MEKITPEAMETHBIX CBS3EH;

— OOBACHATH NPUHLMUIBI PAabOTHl W XAPAaKTEPUCTHUKU M3YYCHHBIX MAIllMH, NOpHUOOpPOB H
TEXHUYECKHUX YCTPOMCTB;

— OOBSACHATH YCIIOBUS NMPUMEHEHUs] (PU3UYECKUX MOJeNed MpH peuieHuH (PU3NYecKuX 3ajad,
HaXOJUTh AJICKBATHYIO MPEIIOKECHHON 3amade (pU3MYecKyo MOJeIb, pa3pemars IpodiieMy Kak
Ha OCHOBE UMEIONIUXCS 3HAaHWM, TaK U MIPU TTIOMOIIU METOJIOB OILICHKHU.
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